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of the machine, and from this point flows through the collector
ring, distributing between the next brushes. While this circular
flow of current in the collector ring represents effectively a frac-
tion of a turn only, with thousands of amperes of current it
represents thousands of ampere-turns m.m.f., causing high losses,
which in spite of careful distribution of the brushes to equalize
the current flow in the collector rings, can not be entirely
eliminated.

251. The unipolar machine is not free of armature reaction, as
often believed. The current in all the armature conductors
(Fig. 224) flows in the same direction, and thereby produces a
circular magnetization in the magnetic return circuit, S, shown
by the arrow in Fig. 224. While the armature conductor mag-
netically represents one turn only, in the large machines it repre-
sents many thousand ampere-turns. As an instance, assume a
peripheral speed of a steam-turbine-driven unipolar machine, of
12,000 ft. per minute, at 1800 revolutions per minute. This
gives an armature circumference of 80 in. At % in. thickness
of the conductor, and 2500 amp. per
square inch, this gives 100,000 ampere-
turns m.m.f. of armature reaction,
which probablyis sufficient to magnetic-
ally saturate the iron in the pole faces, in
the direction of the arrow in Fig. 224.
At the greatly lowered permeability at
saturation, with constant field excita-
tion the voltage of the machine greatly

drops, or, to maintain constant voltage,     pia 226.__Multi-con-

a considerable increase  of  field excita- ductor unipolar machine
,-           IT      T             -IT        with   compensating pole

tion    under   load   is   required.    Large face winding, cross-section.

unipolar   machines   thus are liable   to

give poor voltage regulation and to require high compounding.

To overcome the circular armature reaction, a counter m.m.f.
may be arranged in the pole faces, by returning the current of
each collector ring li, 2i, 3i, 4i, of Fig. 225, to the collector rings
on the other end of the machine, 2, 3, 4 in Fig. 225, not through
an external circuit, but through conductors imbedded in the pole
face, as shown in Fig. 226 as 1', 2', 3', 4'.

The most serious problem of the unipolar machine, however,
is that of the high-speed collector rings, and this has not yet been
solved. Collecting very large currents by numerous collector
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